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ABSTRACT

Estimates on the yield of wild and hatchery trout were made on
a portion of Big Spring Creek, Montana, during the fishing seasons
of 1968 and 1969, The stream was divided into two study sections
(A and B) based on habitat quality, trout populations and fishing
intensity. Rainbow trout represented about 80 percent of the wild
trout populations within each sampling subsection (A, and Bl} during
both vears. An estimated 49 percent in 1968 and 55 percent in 1969
of all fishermen were interviewed. Total fishermen-hours were esti-
mated by using "fishing intensity curves'. The total fishermen-days
per stream mile was 635 for 1968 and 534 for 1969. The total fisher-
men—days per acre for the respective years was 128 and 164, In 1968,
11,986 game-fish (hatchery trout included) were caught during 5,077
fishermen—-days for an average of 2.36 game-fish per fishermen—day.
In 1969, 7,774 game-fish were caught during 4,109 fishermen—-davys
for an average of 1.89 game-fish per fishermen-day. The vield of
wild game-fish increased 14.3 percent from 1968 to 1969 while the
catch-rate of wild trout increased from 0.27 per hour to 0.36. The
correlation coefficient for the relationship between late summer
wild trout populations and yield was 0.97. Wild rainbow trout were
not caught and kept in proportion to their relative abundance with
respect to size and age. Age groups II and III contributed propor-
tionally more to the yield than did age group I. The effects of a
50 percent reduction in stocked hatchery trout on yield, fishing
pressure, percent returned, and catch-vate are discussed.



INTRODUCTION

Tstimates of total fishing effort, catch-rate and the game-fish
population were made for the upper 9 miles of Big Spring Creek in
Central Montana during the fishing seasons of 1968 and 1963. The
data were evaluated to determine the yield of wild trout, the
relationship of vield to certain characteristics of the wild fish
populations, and the efficiency and effect of stocking rainbow trout.

Big Spring Creek has a history of flooding during spring runoff
and five flood control dams, which will also serve as settling
basins, are planned for tributaries upstream from the city of
Lewistown (Marcoux, 1969). The yield may also provide a basis for

evaluating the future effects of these dams.
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DESCRIPTION OF SIUDY AREA

Big Spring Creek arises from several springs 9 miles socutheast
of Lewistown. Located near the stream’'s origin are twe Montana Figh
and Game Department trout hatcherles. Numerous$ bridges (2.3 per
stream mile), Montana State Fish and Game Department access areas,
private access areas, and areas where the stream borders the highway
provide considerable fishermen access. Seventy-two percent of the
permanent homes on the floodplain are located within the lower 3.3
stream miles of the study area.

The study area was divided into two study gections. Study
section A began at the highway bridge 600 feet downstream from the
lower trout hatchery and continued downstream 1.9 stream miles to
the confluence of the East Fork tributary (Figure 1). Section B
began at the mouth of the East Fork tributary and continued 6.1
stream miles to the city limits of Lewistown. The upper 3,568 feet
{subsection Al) of section A had an average width of 36.5 feet and
an average discharge of 126.6 cfs (Marcoux, 1969). A sampling
section beginning about 2 miles below the mouth of the East Fork
and extending 5,843 feet (subsection Bl} had an average width of 43.4
feet and an average discharge of 134.1 cfs. An area 3,704 feet long
near the lower end of section B where the stream chammel was altered
had an average width and average discharge of 34.2 feet and 143.9 cfs,

respectively.
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The gradient from the upstream boundary of section A to the down—
stream boundary of section B was Z7.5 feel per stream mila.

Turbidity measurements (in Jackson units) were made in sach sub=-
section and near the lower end of section B during 1968 and 1969 and
on the East Fork tributary near its mouth in 1969 on most days when
creel census was taken. Data were divided into three categories based
on water clarity: clear (0-3 ppm), murky (3+-7 ppm), and muddy (7+
500+ ppm). Section A had the greatest number of clear water days and
the station at the lower end of section B had the greatest number of
murky and/or muddy days (Appendix, Table 1). The East Fork tributary
had the highest percent of muddy water days in 1969. Turbidity in-
creased more in the East Fork and section B than in section A fellowing
showers.

Rainbow trout (Salmo gairdneri) and brown trout (Salmo trutta)
were the predominant wild game~fish species occurring in both stream
sections. Marcoux found that these two species represented about 99
percent of the wild game-fish in 1967 and 1968 population estimates.

A few brook trout (Salvelinus fontinalis), mountain whitefish (Proso-
pium williamgoni) and arctic grayling (Thymallus areticus) were
present. The latter probably resulted from an inadvertent hatchery
release in 1946. Only 4 suckers per acre, including longnose sucker
(Oatostomus catostomus) and white sucker (Catostomus commersoni/, were

taken in subsection Alg but 186 were taken in subsection Bi and 247 in
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the altered area (Marcoux, 1969). Marcoux {1969} found that the fish
population in the altered portion of section B was similar to sub-
section By. This altered area was not sampled in 1969. Hatchery
rainbow trout were planted in both sections prior to and during

the study.



METHODS

Reginning on cpening day (May 18, 1968 and May 18, 196%) of each
study vear and continuing to September 153, 1968 and September 14,
1969, fishermen were censused 2 minimum of five days per week with
the restriction that all weekends and holidays be included. The
selection of the three weekdays censused was made from a table of
random pumbers. If a holiday fell on a weekday not normally cen-
sused, that day was also checked making a total of six censug days
for that week. Fishing pressure estimates for non—census weekdays
were obtained from averaged data of the censused weekdays for that
week. A similar partial census method was the most accurate of four
studied by Best and Boles (1956).

The daily distribution of fishing intensity was determined by
counting fishermen at 7, 8, and 11 a.m. and 1, 4, 6, and 8 p.m.
(Mountain Daylight Time). A highway paralleled the stream at no
greater distance than 0.26 mile and fishermen were readily visible
from the highway on at least 90 percent of the stream. All counts
were made as rapidly as possible from a vehicle. Only individuals
who were actually fishing or walking to the stream with fighing rod
in hand were counted.

As many fishermen as practicable were interviewed from 7 a.m. to

dark to obtain length of time fished, total number in the fighin arty,
g g party



._;7.._
the gender and residence of each individual, and the species, number,
weight, and total length of fish caught.

Census cards were given to fishermen (or parties) that indicated
they would continue fishing after the interview was made. Numbers on
the cards corresponded to numbers on the interview forms. A high rate
of card return was encouraged by requesting only party finishing time,
number of trout caught and number released. Pencils and self-addressed
stamped cards were provided. Cards could be returned in any one of
five boxes conveniently placed along the stream or road (Figure 1).

During the study period of 1968 it seemed that a proportionately
higher percent of interviews were made around certaln access points
as compared to the rest of the stream. Several access points also
corresponded to trout planting sites so that catch data may have been
biased toward hatchery fish. Other studies show that most hatchery
recoveries occur within a short distance of the planting sites during
the summer months (Butler and Borgeson, 1965; and Cooper, 1952).
Electro-fishing data from my study showed that the majority of hatchery
rainbow trout were located within 1,000 feet downstream from the plant-
ing sites. The 1,000 feet immediately downstream from planting sites
were designated as access areas. If a pool and/or run was present
immediately above a2 planting site, it was included as part of the
asccess area. In 1969, the number of fishermen observed and the number
contacted in 10 access areas were each compared to corresponding

numbers for the rest of the strean.
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Population estimates of wild rainbow and brown trout were made
in subsections A, and By {Figure 1). These were made during the late
summers of 1968 and 1969, during March, 1968 in subsection Bl and
during March, 1969 in subsection A;. The 1968 summer estimates for
both subsections were obtained from Marcoux (1969). Estimates of
wild trout were made at 2-inch size intervals, excluding fish less
than 6.0 inches total length, to compensate for differential effi-
ciency of capture. Computations were made using the Bailey Modifi-
cation of the Petersen estimator {(formula 3.7 of Ricker, 1558).
Confidence intervals at the 95 percent level were computed using
formula 6 of the Michigan Institute for Fisheries Research (1960).

Fish populations were sampled with a variable voltage, pulsed
D, C. generator. Captured fish were anesthesized, measured, weighed,
temporarily marked with a caudal punch or a partial caudal clip, and
released near the capture site.

Hatchery raimbow trout planted in the study area totaled sbout
10,000 in 1968 and 5,000 in 1969. At the time of planting, the fish
ranged from an average weight of 2.6 per pound early in the 1968 season
to one per pound late in the 1969 season. Between flve and seven
plantings occurred each summer from May 14 to the last week in July.
On each planting day, fish were distributed at an average of seven
access points in the study area. Planting sites and dates were similar

between years but the number in individual plants was reduced by 50
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percent in 1969. Fish stocked in 1968 were marked by removing the
adipose fin. In 1969, colored dyes of various combinations were in-
jected intracutaneocusly into the left and/or right mandibles. Dyes
used were chromium oxide and National Fast Blue 8CXM, Xelly (1967)
reported that these dyes were externally visible din 100 perent of
the fish for at least one vear after marking.

An additional 1,625 rainbow trout in 1968 and 1,150 in 1969 were
planted near or between the hatcheries. Those stocked in 1969 were

marked to determine if they drifted into the study area.



RESULTS

Fishing intensity data were divided into weekdays and weekends-
holidays. Data were further grouped into one of five strata to compare
seasonal distribution patterns and to facilitate estimates. GStratum
one includes opening day and the following three weeks; strata 2, 3,
and 4 include consecutive four-week periods following stratum one; and
stratum 5 contains the final two weeks.

Angling intensity in hours was estimated by summing the daily
distributions of fishermen in each stratum and constructing "fishing
intensity curves' {e.g., Figures 2, 3, and &). Total fishing pressure
for any stratum thus became the total fishermen-hours under that peri-
od's curve. Total fishermen~hours was computed as the sum of the
number of fishermen under the curve at each hour. The left side of
each curve was closed through extrapolation from early morning starting
times recorded on interview forms. The right side was closed by extra=-
polation from the finishing times recorded on census cards using only
data from fishermen finishing after & p.m.

An estimated 49 percent of all fishermen were interviewed in 1968
and 55 percent in 1969. The return on the census cards given to inter-
viewed fishermen, in 1968, was 72 percent (21 percent by mail) and, in
1969, was 71 percent {12 percent by mail). There was little difference
in the percent return between strata or between weekdays and weekends-

holidays.
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Characteristic patterns in the distribution of fishing effort
have been demonstrated for various types of fisheries. Cope (1955)
described a situation on Yellowstone Lake similar to the weekends-
holidays pattern in stratum one (Figure 2) as a ''resort” situation.
Eschmever (1933) reported a similar bimodal distribution that had a
morning peak from 8 to 10 a.m. and an evening peak from 6 to 7 p.m.
with over 10 percent of all fishing effort in the latter period.

The distributions of angling intensity on weekends-holidays fox
both gtudy vears on Big Spring Creek were, in general, bimodal {a.g.,
stratum one, Figure 2)}; but, a few strata were trimodal with another
peak at 4 p.m. (e.g., 1968, Figure 3). The morning mode decreaged
more than the evening mode as the season progressed through August
(Figure 3). Stratum 5 was a period of low fishing intensity charac—
terized by a bell-shaped distribution. Churchill and Snow (1964) found,
during the summer period on two lakes, a bell-shaped distribution simi-
lar to the weekends~holidays pattern in stratum 5 (Figure 2). Vincent
(1969) described a bell-shaped distribution on the Madison River,
Montana.

The distribution of intensity on weekdays, during both vears, was
generally bimodal for each of the first four strata; however, the & p.m.
mode was, in each case, much higher than the 11 a.m. mode {Figure &).
This suggests that the weekday intensity was primarily local. Week-~

days in stratum 5 were characterized by a bell-shaped distribution and
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low angling intensity. Similar distribution patterns, with only minor
fiuctuations, existed for the same strata between years (e.g., Figures
2, 3, and 4).

Total fishermen-hours were estimated to be 13,185 in 1968 com-
pared te 11,244 in 1969. The estimated percent of total fishermen-
hours at 6 a.m. and earlier was 1.3 in 1968 and 0.5 in 1969. The
majority of early morning intensity was on weekends-holidays. The
percent of total fishermen-hours at 9 p.m. and later was 3.1 for both
years. Hunt (1966) found that early morning and late evening fishing
represented only a small percent of the overall fishing intensity.

The decrease in total fishermen-hours in 1969 was due to a de-
crease in local fishermen (residing in Lewistown and vicinity}. The
percent of local fishermen decreased from 62 in 1968 to 52 in 1969,
In 1968, construction persomnel and their families, totaling approxi-
mately 1,100 people, moved into Lewistown and remained until juat
before the opening of the 1969 fishing season. They probably con-
tributed to greater fishing intensity and tended to concentrate more
in access areas than other local fishermen. In 1969, 435 percent of
fighermen cbserved and 44 percent contacted were in access areas.
This indicates that fishermen were contacted in proportion to their
observed distribution on the stream.

During 1968, the length of the average fishermen-day, as detar—

mined by interview and census card data, on weekdays was 2.36 hours
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and on weekends~holidays 2.90 hours. During 1969, it was 2.67 and
2.81 hours, respectively.

The total number of fishermen~days for each stratum was deter-
mined by dividing the total number of fishermen-hours by the average
fishermen-day for that stratum. On weekdays, the number of fishermen-
days remained fairly constant for strata one through 4 (Table 2}, but
was greater in 1968 {(average 672) than in 1969 (average 522). In
stratum 5, the number of fishermen-days dropped 78 and 88 percent
Table 2. Total number of fishermen—days and average number of fisher-

men per day {in parenthesis) for each of five strata for
Big Spring Creek, 1968 and 1%69.

1968 1569
Weekends- Weekendg-
Stratum  Weekdays Holidays Weekdays Holidays
1/

1 381 (27.2) 723 (90.4) 500 (35.7} 681 (85.1)

2 754 (39.7) 461 (51.2) 500 (26.3) 513 (57.0)

3 845 (42.3) 543 (67.8) 533 (26.6) 351 (43.9)

4 709 (35.4) 402 (50.2) 554 (27.7) 301 {37.63

5 133 (17.0) 106 (21.23 65 ( 7.2} 111 (22.2)
Total 2,842 2,235 2,152 1,957

1/ Due to adverse weather, the normal number of fishermen-days probably
was decreased.
from the previcus stratum during 1968 and 1969, respectively. The
number of fishermen-days on weekends-~holidays showed a general de-
crease from stratum one through 5 for both vears.
Weekends—holidays showed a higher fishing intensity per day than

weekdays (Table 2). During both years, 49 percent of the total
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fishermen—hours was on weekends-holidays. A higher weekend intensity
was observed by wvarious other authors (Brown, 196%; Cope, 1955; and
Churchill and Snow, 1964). Total fishermen-days per stream mile was
635 for 1968 and 534 for 1969. Vincent (1969) found 490 and 590
fishermen-days per mile on the Madison River {a much wider stream}
during 1966 and 1967, respectively, for seasons of comparable length.
Total fishermen-days per acre on Big Spring Creek was 128 for 1968 and
104 for 1969. McFadden (1961) found that for three years on Lawrence
Creek, z stream considered to have high fishing intensity for Wis-
consin, the annual fishermen-days per acre ranged between 170 and 218,
Based on Montana Fish and Game Department postal survey estimates of
fishing pressure, the Big Spring Creek study avea was considered to
have a high fishing intensity relative to other streams in Montana.

Section A represented 24 percent of the study area, but contained
36 percent of the fishing intenmsity in 1968 and 28 percent in 1969.
The disproportionate intensity between sections decreased as the season
progressed. This difference in intensity may have resulted from early
season turbidity which was greater in section B (Appendix, Table 1).
On days of high turbidity during both years, over 30 percent of the
intensity was in section A.

OFf fishermen interviewed in 1968, 69 percent were males, 10 per—
cent were females, and 21 percent unlicensed juveniles. In 1969, these

percentages were 72, 9, and 19, respectively.
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In 1968, the number of rainbow exceeding 5.9 inches in length
represented 85 percent of the wild trout population in subsection Aq
and 81 percent in subsection Bl' In 1969 this species represented 80
percent of the trout in both subsections. The greatest number and
pounds per acre of all trout were in section A during hoth study vyears
(Table 3). The size distribution (Table 2} shows there was a greater
percentage of larger rainbow trout in subsection By than in subsection

A Trout population dynamics for Big Spring Creek were described by

1~
Marcoux (1969). The only pre-season estimates that could be made were
in subsection B,y in 1968 and subsection A; in 1969. Comparing the 1968
iate summer populations of wild trout with the 1969 spring populations
indicates an increase in populations during the winter. Normally this
is a period of decline because of mortality and slow growth. The in-
crease may b% due to immigration and/or sampling error. McFadden
(1961) found that changes in number and weight of brook trout within

a single stream section are influenced considerably by movement of
fish.

During both vears, the yield was estimated as the product of the
total fishing pressure (fishermen~hours) and the catch-rate (£ish per
hour as taken from interview information only). The yields were cal-
culated for weekdays, weekends-holidays, and for each stratum to

compensate for possible differences. The total yield for each study

year then became the sum of the strata yields. The harvest in pounds
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was estimated as the product of the yields (total numbers) and the
average weight of the trout caught for the various divisions.

In 1968, an estimated 11,986 game-fish (hatchery trout included)
were caught during 5,077 fishermen-days for an average of 2.36 fish
per fishermen-day (Table 4). In 1963, an estimated 7,774 game-fish
were caught during 4,109 fishermen-days for an average 1.89 fish per
fishermen-day (Table 4).

wWild and hatchery rainbow trout contributed 96.3 percent of game-
fish taken during 1968 and 93.9 in 1969 (Table 4%. The brown trout
catch contributed most to the remaining percentage during both years,
while arctic grayling and brook trout were rarely taken. Hatchery
rainbow trout, marked and unmarked, contributed 71.0 percent of all
game~fish taken in 1968 and 47.9 percent in 1969. From 1868 to 1969
rhere was about a 14.3 percent increase in the yield of wild game~fish
and a2 56.3 percent decrease in the yield of all hatchery fish,

The yields of wild rainbow and brown trout in 1968, were 1,382
and 402 pounds; and in 1969, 1,937 and 360 pounds, respectively.
During both vears the number of rainbow trout was 91 percent of the
wild trout caught in section A. In section B, rainbow trout com-
tributed about 86 percent for both years. The contribution of rainbow
trout by weight in section A was 79 percent in 1868 and 83 percent im
1569, 1In section B, it was 76 and 85 percent, respectively. A defi-

nite relationship existed between the yield in numbers per acre and
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the late summer population numbers for both rainbow and brown trout.
The simple correlation coefficient was 0.97 which was significant at
the 1 percent level. TFewer brown trout were caught in proportion to
their abundance in the stream than were wild rainbow trout. This
difference in catchability was not sufficient to greatly reduce the
correlation coefficient.

Stratum 2 accounted for 31.7 percent of the total yield in 1968
and stratum one and 2 each accounted for 28.6 percent in 1969 (Table
3). The largest vield on weekdays was in stratum 2 and on weekendg-
holidays in stratum one during both years. Harvest on weekdays
accounted for 50.9 percent of the estimated yield during 1968 and 51.4
in 1969 {(Table 5}. Section B provided 61.8 and 71.4 percent of the
total yield during 1968 and 1969, respectively (Table 6). During both
vears, more game-fish were caught per acre of stream in section A than
in section B.

There was an increase in the catch-rate of wild trout, from 0.27
per hour in 1968 to 0.36 in 1969, which was accompanied by a 50 per-
cent decrease in the catch-rate of all hatchery fish (Table 4). The
weighted average catch-rate in 1968 was higher than in 1969 (Table 7).
Little difference existed in the weighted average catch-rate between
weekdavs and weekends-holidays within each year. Differences did ex-
ist between strata, however, and the highest catch-rate was generally

in stratum 2. Catch-rates determined from interview information were
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slightly higher than those from census cards.

In 1968, the predominant size of wild rainbow trout in the catch
was in the 8.0-11.9 inch range which contained 68.1 percent of the
rotal catch in section A and 67.7 percent in section B (Table 3).
Marcoux (1969) determined that wild rainbow trout in section A aver—
aged 7.4 inches at annulus II and 10.8 at III in 1968. 1In section B,
they averaged 8.1 and 11.7 inches, respectively. Based on these
growth rates and considering growth throughout the fishing season,
it appears that age group II predominated in the 1968 catch for both
sections. In 1969, the predominant size in the catch was in the 8.0-
11.9 inch range (72.4 percent) in section A. Assuming little change
in annual growth rates, it appears that age group II predominated in
the 1969 catch for section A. Marcoux also found that the 1967 year
class was quite predominant in section A. This may account for the
greater percentage of 8.0-11.9 inch fish in the catch in 1969. In
section B, the 8,0-11.9 inch range contained 51.8 percent and the
12.0-13.9 inch interval 34.2 percent. Age groups II and III were
apparently important in the 1969 catch in this section. The catch
of fish in the 6.0-7.9 inch size interval (considered mostly yearlings)
exceeded 6.0 percent only in section A, 1969, where they made up 16.1
percent. The latter also reflect the strong 1967 year class. Al-
though it was permissible to keep fish under 6.0 inches, only two

were observed during this study. No evaluation of the brown trout
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.._.2 7_.
population and yield by size intervals was made since numbers were
small for both years.

An estimated 83 percent of the 10,000 marked hatchery rainbow
trout stocked in the study area in 1968 were caught by fishermen while
64 percent of 5,000 stocked in 1969 were caught.

0f the marked hatchery fish caught, in 1969, 74 to 89 percent
were taken within 2 weeks after stocking. Butler and Borgeson (1963)
found that it required an average of 6.5 days to harvest 75 percent
of the hatchery fish in California streams.

Unlicensed juveniles fishing without their parents had a larger
proportion of marked hatchery trout than was found in the overall
catch (Table 4). In 1968 and 1969, hatchery fish represented 87 and
79 percent, respectively in their catch. In 1969, 83 percent were
contacted in access areas, where marked hatchery trout were wmost
avaiiable.

The catch of '"drifting" hatchery rainbow trout planted above the
study area in 1969, amounted to only 0.3 percent of the total catch.

Of the total number of fish caught, in 1969, approximately 27
percent were released. The parcent released was about the same for
weekdays and weekends-holidays and between strata, except stratum 3
where about 50 percent were released.

FTishing party size ranged from one to seven in 1968 and ome to

10 in 1969, One was the most predominant size during both vears
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representing 43.7 and 41.4 percent, respectively, of the total party
numbers. Using finished interview and card information, the fishing
success of parties was estimated. The percent of parties catching a
Eimit of 10 fish per individual was 3.8 in 1968 and 3.0 in 1969. The
percent of parties catching five or more fish was 17.7 and 12.4 for
the two years, respectively. If the bag limit had been reduced to
five and assuming that the fish "saved" would not have been caught by
other fishermen, the total vield of game-fish would have been reduced
by 1,988 (16.6 percent) in 1968 and 1,002 (12.9 percent) in 1969, The
percent of parties catching no fish was 29.4 in 1968 and 37.4 in 1969,

Relationships between numbers in the fishing party, the total
trout caught, the catch-rate, and the total hours fished per party
were computed. The information for these relationships was taken
from randomly selected census cards combined for both years. The
simple correlation coefficient between total hours per party and the
number of fishermen in the party was 0.65 (significant at the 1 per-
cent level)., The regression coefficient was 2.93 (i.e., as the number
in the party increased from one to two, the hours fished increased
from 2.5 to 5.4 or 1:2.2). This indicated that the average fishing
time per individual increased with an increase in the party size.

The simple correlation ccefficient between total hours per party
and total trout caught was 0.43 (significant at the 1 percent level).

The regression coefficient was 0.44 (i.e., as the hours fighed
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increased from one to two, the trout caught increased from 1.7 to 2.1
or 1:1.2). This indicated that as the hours in the party increased
the rate at which they caught fish decreased.

The simple correlation coefficient between total hours per party
and the catch-rate was -0.16 (significant at the 1 percent level).
The regression coefficient was -0.59. The partial correlation between
total hours per party and a particular party size having adjusted for
the catch-rate was not significant. The latter correlation could mean
that the catch-rate did not influence the length of time people stayed
even though there was a simple correlation between total hours per
party and catch-rate. But, the simple correlation was based on fishing
party size, which was usually greater rhan one, Larger parties tended
to stay longer and catch fish at a slower rate.

From these three relationships it would appear that the larger
fishing parties were not as efficient in catching fish and/or added

non-fishing periods to the census cards.



DISCUSBION

There was an increase in the catch of wild trout in 1969 desplte
a decrease of some 2,000 fishermen-hours (1l4.7 percent) from the pre-
vious season. The increase in vield for both wild rainbow and brown
trout was in section B. Assuming that the late summer fish popu-
lations were indicative of those for the entire season, the yield of
wild trout paralleled changes in abundance more than changes in
fishing pressure.

A reduction of 50 percent in the number of marked hatchery rain-
bow trout stocked in 1969 compared to 1968, resulted in a 71 percent
reduction in the catch of marked hatchery fish. The catch-rate de-
creased by about the expected 50 percent but the in-season return of
marked hatchery trout decreased from 83 to 64 percent. The difference
between the return (19 percent) of marked hatchery fish was probably
due to the 14.7 percent decrease in fishing pressure.

During both years, wild rainbow trout were not caught and kept
in proportion to their relative abundance with respect to size,
particularly those under 10.0 inches. It is probable that a high
percentage of the fish released were under 10.0 inches. In heavily
fished Lawrence (reek, Wisconsin, vearling brook trout made up 48 to
89 percent of the numerical yield, exploitation of age group II re-
sulted in a scarcity of older fish and the stability of the popu-

lation was becoming dependent upon the reproduction of a siagle age
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group {(McFadden, 1961). 1In Big Spring Creek, age group II wild rain-
bow trout usually predominated in the catch while the estimated
percent of age group III and older (longer than 12.0 inches) varied
from 15.8 to 46.5 between vears and sections. The presence of multiple
age group structure imparts a damping effect upon population fluctu-
ations in that reproduction is not dependent upon a single age group
{Ricker, 1954).

Marcoux (1969) discussed the effects of habitat quality on the
abundance of trout populations in Big Spring Creek, particularly
below the East Fork tributarv. Since the vield followed population
abundance it may be used as an indirect estimator of changes in the

guality of habitat following watershed improvements.
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